XXXIII Kuposckaa AMILI, 3—28 uronsn 2017 200a e 10 xaacc e 5 urons
Cuctembl NUHENHBbIX YPaBHEHWIA

1. PemuTe cucTteMbl ypaBHEHUH:

(2x+y+3z=11
(@ {x—2y+4z=3 ;
(3x+y+z=38

(x —2y+z=1

(b) ¢ 2x +y—3z=-3 ;
(4x -3y —z=—1

(x —2y+z=1
(c)<2x+y—3z=-3 ;
(4x —3y—z=-4
(x +2y +4z=1
(d){2x+ay+8z=2
Lax +8y — 16z =3
Onpedeserue. Cucremoit AuHelHEIX ypaBHeHui (CAY) 6yaeM Ha3HIBATH CUCTEMY BH-
Ad

r
anxy + apxy + -+ aixq = by

a1x1 + apxy + -+ AonXn = by

| QX1 + QX2 + - -+ AmnXn = b

KoacdbduimeHTsl ai; MOIyT OBITH PalMOHAABHBIMMU, BEIIECTBEHHBIMU UAKM KOMIIAEKC-
HeIMU. Hcam by = by = --- = b, = 0, To Takasi cucTeMa Ha3LIBAETCSI OAHOPOAHOMN

(OCAY).
2. Bonpocv, Ha NMOHUMAHUE:
(a) Moxxet au 661TE ¥ CAY 0 pemmenuii? Oamo pemenue? ABa pemrenusi? Becko-
HEYHO MHOTO PeIIeHu#?
(b) IIycte n > m. ObsizaTeabHo Au Y CAY 6yaeT 6ECKOHEUHO MHOTO PEIIEHUN?
(c) ITycte m > n. Bepro Au, uro y CAY HeT perneHuit?
(d) Moxxer am y OCAY He 6BITH pelneHumi?
(e) Bcerna Av MOXKHO BEIPA3WUTBL OAHY IEPEMEHHYIO Yepe3 OCTAAbHBIE U IIOACTA-
BUTDb IIOAYYEHHOE B OCTAABHBIE YPABHEHUS?

3. Anvmepramusa DPpedzonvma. AAsi ATODOH CHCTEMEI N AMHEWHBIX YpPaBHEHUH
C N HEW3BECTHBLIMU KMMEET MECTO aAbTepHATHUBA: AMOO Ipy A000# IpaBoOil YacTu pe-
IIIeHUEe CUCTEMEL CYIIECTBYEeT U EAMHCTBEHHO (CHCTEMA HEBLIPOXKAEHHAsI), AMOO CyIme-
cTByeT HeHyAeBoe pemrerue OCAY.



ITpumevaHue. Pemenne CyIecTByeT ¥ EAMHCTBEHHO TOTAA M TOABKO TOTAQ, KOTAA
y coorBeTcTByomer OCAY (T.e. CHCTEMEBL C TEMU >Ke AEBEIMU YACTSIMU U HYAEBBIMU
IIPAaBLIMU) €CTb POBHO OAHO DeILIEHUE — HYAEBOE.

4. (Credcmeus.)

(a) Ecaz B OCAY HensBeCTHBIX OOABIIE, YEM YPaBHEHUM, TO ¥ HEE eCTh HeCKo-
HEYHO MHOT'O HEHYAEBBLIX PEIIEHUH.

(b) Ecau pemerne OCAY eAMHCTBEHHO, TO U IPK AOOOH IIPABOM YACTX PEIIEHUE
eAVHCTBEHHO (CHCTeMa HEBBIPOXKAEHA).

(c) Bce BhImensnoykeHHBIE (DAKTHI BEPHBI Hah AMOOBIM moaeMm. Hampumep, Hap
noaeM u3 p aaeMeHTOB. (Ha camoMm aAene He COBCeM — yTBEPIKAEHUS IIPO OECKOHETHOE
YNCAO PEIIeHUi MPUAETCS IepeaenaTb. Kak?)

(d) Ecam CAY ¢ palnoHAaABHBIME KO3(PPUIMEHTAMA ¥ PAIIXMOHAABHOMN IpaBoOil
JaCTbIO MMEET HEHYAEBOE PEINEHNE B ACHCTBUTEABHBIX YWCAAX, TO OHA MMEET HEHY-
AEBOE PEIIEHNE U B PAIIMOHAABHBIX YHCAAX.

5. Nunetdrnocmv pewernuti CAY.
(a) IIycte (c1,¢2y...yCn) u (dy,d2,...,dn) — ABa pemenuss CAY. AOKaXxuTe,

YTO MX pasHocTs (¢ —dj,cy; —dy,...,cn —d,) — pemenue coorBeTcTByIOIIEHr OCAY.
(b) Ilycts (c1,c2,...,Cn) — pemenue CAY, a (dq,dy,...,d,) — pelieHue coot-
BeTcTBylomeir OCAY. Aoka>kuTe, 94To uX cymma (¢ +dj,co+dy,...,cn+dn) — Toxe

pemerue CAY.

6. AokaxxuTe, 4To ecAu ¥ CAY eCTb TOABKO PalOHAABHEIE PEIIEHNS, TO PEIIEHNE
€AUHCTBEHHO.

7. Ectp 10 6aHaHOB OAMHAKOBOI'O Beca U AByXdallleuHbIe BeCHL 6€3 ruphb. AOKaKUTeE,
YTO MeHee 4eM 3a 9 B3BEIIWBaHUYM HEAB3S AOKA3aTh, YTO BCe OaHAHBLI AeUCTBUTEABHO
BECSIT OAMHAKOBO.

8. Ha xBaapare [0,1] x [0, 1] oTMeYeHO HECKOABKO PA3AUYHBLIX TOYEK. I[Ipy 3TOM
Ka>kAasi OTMEUYEHHAsI TOYKa PaCIOAOKEHA AMOO POBHO IIOCEPEANHE MEXKAY ABYMSI APY-
TIMY OTMEYEHHLIMN TOYKAMM, AMOO POBHO IIOCEPEAMHE MEXKAY OTMEUYEHHON TOYKON 1
BEPIIMHON KBappaTa. MoXXeT AM KaKasi-TO OTMEYEHHAas TOYKA MMETh MPPalMOHAADL-
HbI€ KOOPAUHATHI?

[ns caMmocTosiTeNbHOro pelleHuns

9. Ects 101 xopoBa. Ecam ybparh A106yI0 OYPEHKY, TO OCTABIIMXCSI MOKHO Pas-
AEAUTH Ha ABa PaBHBIX II0 BECY M YUCAEHHOCTU CcTapa. N\OKa>XUTe, YTO BCE KOPOBEI
BECSIT OAMHAKOBO, ECAU UX BECA: a) IleAble; b) palloHAABHELE; C) AEHCTBUTEALHEIE.



